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Land-use Change
Early 1800s Contemporary
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Land-use Change
INHS
>150 Years of Data
• >9.5 million 
specimens
• Examining past and 
current distributions
Decades of Specialized Monitoring
• Long Term Survey and Assessment of 
Large River Fishes in Illinois (1957)
• Aerial Waterfowl Inventories (1948)
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100-year Bird Survey
INHS 100-year bird survey

Over 100 Years of Monitoring Change

An Increased Understanding 
of the Need for Monitoring

Breeding Bird Survey
• Started in 1966
• ~4,000 routes in 
North America

A Broader Context for Examining Trends
• Critical Trends 
Assessment Project
• 7-volume 1994 report 
concluded:
– Decline in pollutants
– Ecosystems degraded
– Existing data not sufficient 
to assess ecosystem health 
The Critical Trends 
Assessment Program 
(CTAP)
• Initiated in 1997
• Randomly selected 450 
townships
• Quantitative surveys in 
randomly selected 
grassland, forest, wetland, 
and stream ecosystems
Examining the Condition of Illinois Ecosystems
Forests
Wetlands 
(palustrine 
emergent)
Grasslands Streams
Sampling Design
• Randomly selected sites
• Primarily privately owned
Focus on Multiple Taxa
Plants
Birds
Terrestrial insects
Aquatic insects
(1997-2007)
Fishes
(1997-1999)
Data collected
• Survey 30 sites per 
habitat each 
growing season
• We re-survey sites 
once every five 
years

1998 2003
20082013
Quantifying Change Over Time
Priority Species
Ecosystem-level Metrics
Disseminating Results

Invasive Species
• Annual costs attributed to invasive plants in the U.S. 
estimated at $25 billion (Pimentel et al. 2005 Ecological Economics)
• Invasive plants displace and threaten native plants—
loss of biodiversity.
• 17,000 native vascular plant species in U.S.
– About 5,000 introduced
• 2,200 native vascular plants in Illinois
– About 970 introduced
Ten most common introduced 
plants at CTAP sites
Rank Scientific Name Common Name Number of Sites Proportion of Sites
1 Poa  pratensis Kentucky bluegrass 221 37.8%
2 Festuca  arundinacea tall fescue 183 31.3%
3 Rosa  multiflora multiflora rose 167 28.5%
4 Phalaris  arundinacea reed canary grass 145 24.8%
5 Bromus  inermis smooth brome 123 21.0%
6 Taraxacum  officinale dandelion 116 19.8%
7 Lonicera  maackii amur honeysuckle 114 19.5%
8 Trifolium  repens white clover 111 19.0%
9 Dactylis  glomerata orchard grass 109 18.6%
10 Trifolium  pratense red clover 105 17.9%
Amur honeysuckle 
(Lonicera maackii)
autumn olive (Elaeagnus umbellata)
Forests--non-native shrub density
buckthorn
Japanese 
honeysuckle
less
amur
honeysuckle
Most rapidly increasing invaders
Scientific name Common Name 10-year change
Lonicera  maackii amur honeysuckle 12.4%
Poa  pratensis Kentucky bluegrass 11.1%
Alliaria  petiolata garlic mustard 9.6%
Elaeagnus  umbellata autumn olive 5.1%
Taraxacum  officinale dandelion 4.9%
Phalaris  arundinacea reed canary grass 4.3%
Setaria  glauca yellow foxtail 4.1%
Bromus  inermis smooth brome 3.9%
Rosa  multiflora multiflora rose 3.6%
Morus  alba white mulberry 3.5%
garlic mustard (Alliaria petiolata)
1997-2001 2002-2007
Documenting spread of invasives (garlic mustard)
less
less
more
more
Climate Change
• Climate fundamental influence on 
distribution and abundance of species
• Increasing focus on climate-change 
impacts on species and ecosystems
• Need for data
Considerable 
Bird Focus

What Animals in Illinois Likely To Be 
Most Impacted?
What About Plants?
Which Species are Likely to be 
Most Affected?
Species of Concern Likely to be 
Disproportionately Affected
Managing for Resilience
• Intact ecosystems
• Management against 
invasive species
• Adaptation
– Which focal species?
– Translocations in some 
cases?
Stressors Interact in 
Influencing Ecosystems
• Invasive species are a larger problem in 
altered landscapes
• Future climate conditions may favor some 
invasive species while negatively impacting 
species of concern
• Data needed for making informed decisions
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